Objectives-To examine the variation of symptoms from the neck, shoulders, and back over a three year period among female nursing personnel and the relation between job strain and musculoskeletal symptoms. Methods-At a county hospital the female nursing personnel answered a questionnaire at baseline and then once a year over a period of three years. There were 565, 553, 562, and 419 subjects who answered the questionnaire at the first, second, third, and fourth survey, respectively. Of the study group, 285 nursing personnel answered the questionnaire on four occasions. Ongoing symptoms of the neck, shoulders, and back were assessed by means of a 10 point (0-9) scale with the verbal end points "no symptoms" and "very intense symptoms." Cases were defined as nursing personnel reporting ongoing symptoms, score >6, from at least one of the body regions. For assessments of job strain, a Swedish version of Karasek and Theorell's model was used. Results-Of the 285 subjects, 13% were defined as cases at all four assessments, and 46% varied between cases and not cases during the study period. In the repeated cross sectional surveys the estimated rate ratio (RR) for being a case was between 1.1 and 1.5 when comparing the group with job strain and the group without job strain. For the combination of job strain and perceived high physical exertion the estimated RR was between 1.5 and 2.1. When the potential risk factors were assessed one, two, or three years before the assessment ofsymptoms the estimated RR for becoming a case was between 1.4 and 2.2 when comparing the group with job strain and the group without job strain. Conclusion-Almost half ofthe healthcare workers varied between being a case and not, over a three year period. The analysis indicated that job strain is a risk factor for musculoskeletal symptoms and that the risk is higher when it is combined with perceived high physical exertion. (Occup Environ Med 1997;54:681-685) 
An association between psychosocial job factors and musculoskeletal disorders has been shown in several studies.' 7Theorell et at found that high mental demands were associated with self reported muscle tension and musculoskeletal symptoms. In a cross sectional study among homecare workers an association between low decision latitude and symptoms from the neck, shoulders, and low back was found. For those with a high physical load the association was strengthened. 9 The combination of high mental demands and low decision latitude, job strain, has been pointed out as an important factor, both for cardiovascular diseases and also for other negative health outcomes."0 In a cross sectional study among men and women employed in different occupations, job strain was associated with musculoskeletal symptoms." A recently published cross sectional study among healthcare workers indicated an association between job strain and low back symptoms. '2 Most investigations of the association between job factors and musculoskeletal symptoms have been cross sectional. In cross sectional studies the information on job factors and symptoms are assessed at the same point in time and the direction of the association is not clear. The self reported assessment of potential risk factors for musculoskeletal symptoms may be affected by self reporting biasing factors. Subjects with symptoms may overreport the poor job factors and those with no symptoms may underestimate the exposure. " Furthermore, musculoskeletal symptoms may increase, decrease, or pass off.'4 The variability of symptoms is an important factor when designing, conducting, and interpreting epidemiological studies.
The first aim of this study was to investigate the variation of musculoskeletal symptoms over a three year period. How large is the turnover from symptoms to no symptoms, and vice versa, in yearly repeated surveys? The second aim was to investigate the relation between job strain and muskuloskeletal symptoms. Will an association be found both if all data are collected at the same point in time and when the job factors are assessed before the assessment of symptoms?
Subjects and methods An education and training programme for healthcare personnel was performed at a county hospital in the north of Sweden.'5 All personnel on wards with patients who required daily care-for example, help to move from the bed to a chair and daily hygiene, participated in 2Josephson, Lagerstrim, Hagberg, Wigaeus Hjelm the programme. The personnel were educated for one day once a year in patient transfer technique, physical fitness exercise, and stress management. The registration to the programme was made collectively for all personnel at one ward.
The participants in the education and training programme completed a self administered questionnaire once a year. At the first three assessments the subjects completed the questionnaire before the yearly course day. At the fourth assessment, the subjects filled in a questionnaire without a subsequent course. The study period was 1991-4; thus it was three years between the first and the fourth assessment.
At the repeated cross sectional surveys, the data analysed were based on 565, 553, 562, and 419 subjects, respectively. Non-nursing male personnel were excluded from the study group because they were so few. Two participants refused to fill in the questionnaire at the first survey. At the first, second, third, and fourth assessments, 16, 17, 15, and 16 subjects, respectively did not answer the questions concerning ongoing musculoskeletal symptoms and were dropped from the analysis. The decrease in number of subjects in the last assessment compared with the years before was mainly due to changes of working places, reorganisations, and staff cuts. Because of turnover of personnel, retirement, child care leave, notices of leaving, and staff cuts, only 50% of the initial study group (285 workers) answered the questionnaire four times; the first, second, third, and fourth assessments. The first cross sectional survey is referred to as the baseline assessment.
Questionnaires were distributed by the Occupational Health Service.
Name and department were preprinted on the questionnaires. The questionnaires contained about 100 questions on individual factors, physical exposure at work, psychosocial factors, patient handling, and musculoskeletal symptoms.
Most of the participants were employed as registered nurses (table 1) . Of the workers, 70% were working a shift schedule involving days, evenings, and weekends, 22% worked only night shifts. The work involved three or more patient transfers per working day for 77% of the subjects. The wards were well equipped with modern lifting devices. All patients' beds were equipped with draw sheets and plastic, which were used for patient transfers in the bed. For patient transfers between the bed and a trolley or a wheelchair, hoists fixed to the The index of "mental demands" included five items: excessive work, conflicting demands, time to do work, fast and hard work; score variation 5-20, the higher the score the higher the demands. "Decision latitude" included six items: learning new things, high levels of skill and creativity, repetitious job, and authority to decide what to perform and how to perform the job; score variation 6-24, the lower the score, the lower the decision latitude. The Cronbach a coefficient was used for estimating the internal consistency among the questions. The coefficient can be interpreted as a correlation coefficient, it ranges in value from 0 to 1.'" For the demand index the coefficient was 0.69 and 0.51 for decision latitude. The internal consistency for decision latitude can be considered as low, which may lead to an underestimation of the association with musculoskeletal symptoms.
High demands were defined as a score >14 (the highest 30%), based on the first survey, low decision latitude as a score < 16 (the lowest 37%), based on the first survey. The combination of high mental demands and low decision latitude was defined as job strain.
PERCEIVED EXERTION
A modified scale that rated perceived exertion was used to assess perceived physical exertion during a normal working day.'9 20 The range was set from 0, resting, to 14, maximal exertion. In the first survey, 66% rated up to hard (score <8) and 21% rated hard (score=9) perceived physical exertion. High exertion, defined as a score >10, was reported by 13%.
TREATMENT OF DATA In the repeated cross sectional analysis the study group was dynamic-that is, all employees answering the questionnaire on each occasion were included in the analysis. In the follow up analysis the study group was a closed cohort; no employees entered the study group. The turnover from case to non-case, or from non-case to case, between baseline and the one, two, and three years of follow up were assessed. Ongoing symptoms from the neck, shoulders, and back were assessed by means of a 10 point (0-9) scale: first survey, n=565.
In the cross sectional analysis the risk factors and the symptoms were reported at the same point in time. In the follow up the symptoms were assessed one, two, and three years after the potential risk factors were assessed. Considered as potential risk factors were age (¢45 years or <45 years), occupation (not registered nurse or registered nurse) patient transfers ( ¢ 3 per working day or <3 per working day), high physical exertion, and job strain. In the cross sectional analysis the rate ratio (RR) was used to describe the relative occurrence of cases between exposed and unexposed nurses. In the follow up analysis RR was used to describe the relative occurrence of cases at the time for the follow up between exposed and unexposed nurses at baseline. In the follow up analysis all subjects defined as cases at baseline were excluded.
The data were divided into subgroups to consider modification of effect, and to control for confounding. Mantel-Haenszel weighted statistics were calculated to combine the subgroup specific estimated RR into a single overall estimate.' Because of missing data, numbers varied between estimates of the prevalence and the estimated RR. Those who were defined as cases at the baseline were excluded from the analysis: the potential risk factors were assessed at the baseline; n= 172. * RR adjusted for age and occupation by the method of Mantel Haenszel.
Results

SYMPTOMS
t Cases were defined as nursing personnel reporting ongoing symptoms, score ¢ 6, from at least one of the body regions.
toms in the baseline assessment. No follow up analysis concerning the combination of perceived exertion and job strain could be conducted.
Discussion STUDY GROUP
When generalising from this study it is important to note that the study period was a dynamic time at the hospital. An education and training programme for the employees was ongoing and also the healthcare system was reorganised, leading to staff cuts at the hospital. An evaluation of the training and education programme has been presented elsewhere and was not the aim of this study. '5 The proportion of nursing personnel who reported job strain increased over the three year period. The Furthermore, psychosocial job factors involve more dimensions than just demands and a decision latitude.24 Many of the women in the study group were threatened by reorganisations and unemployment. However, the assessments did not reflect this.
Perceived physical exertion was assessed by one item in the questionnaire. The question was intended to assess perceived physical exertion, but may have reflected a mix of physical and psychological work factors. Reporting high exertion was associated with whether or not the work involved patient transfers, but also with reported mental demands. According to previous studies cardiovascular load or individual physical capacity were probably not reflected by the modified scale that rated perceived exertion used as an item in the questionnaire. 25 The cross sectional analyses provides information about the association between job factors and symptoms. During the data process both univariate and multivariate analyses were conducted. To facilitate interpretation, stratified univariate analyses and weighted estimates of RR were presented in the paper. In cross sectional studies of musculoskeletal symptoms it has been recommended not to estimate the RR by logistic regression.26 The high prevalence of musculoskeletal symptoms and the influence of exposure on the duration of the problems make the interpretation of the odds ratio uncertain and difficult. Our longitudinal data examined if those who reported relatively poor job factors one, two, or three years ago more often reported ongoing musculoskeletal symptoms. The analyses of the follow up data are simplistic partly because of the study design. The data are collected once a year and there is no information about the exposure factors or the symptoms between the assessments.
The estimated RR can hardly be translated to a risk for getting symptoms, just a risk to report symptoms at a special point in time.
The association between job strain and symptoms was clear in the baseline assessment and in the survey two years later. In the second and fourth surveys the association was more uncertain. If only the first survey had been performed, the conclusion would have been a rather strong association between job strain and ongoing symptoms. Had we only done the study a year later, our conclusion would have been more uncertain. In the follow up, the 95% confidence intervals were wide, but there was a tendency to an association. 
